ABSTRACT
A 48-year-old man who had a complaint of swelling in the left submandibular region and right side of the neck was referred to our radiology clinic for sonographic examination that revealed a type 1 hydatid cyst with a diameter of 32 mm in the left submandibular gland, and a type 3 hydatid cyst with a diameter of 33 mm in the right thyroid gland. The diagnosis was verified by computed tomography, magnetic resonance imaging, and hemagglutination tests. To the best of our knowledge, this is the second case in the literature of hydatid cysts involving both submandibular and thyroid glands. There was no abdominal, thoracic or brain involvement. The patient was a singer and did not accept surgical treatment, and percutaneous drainage with the PAIR (Puncture-Aspiration of cyst contents-Injection of hypertonic saline solution-Reaspiration) technique was performed for both cysts. There were no complications during or after the intervention. During 4 months of follow up the sizes of both cysts were decreased and the germinative membranes were shrunken, having a pseudotumor appearance. To the best of our knowledge, this is the first case in the literature that the PAIR method was applied for thyroid and submandibular gland hydatid cysts. Percutaneous treatment of thyroid and submandibular gland hydatid cysts seems to be a safe and effective procedure as a possible alternative to surgery.
ii • Diagnostic and Interventional Radiology ready in the procedure unit in case of anaphylaxis. An anesthesiology team was available during the procedure. The percutaneous intervention was performed under sonographic guidance. After maintaining standard sterile conditions, cyst puncture was carried out under local anesthesia. The cyst was treated by the PAIR technique. A Seldinger needle was used for the puncture of the cyst. When the needle entered the cavity, 35% of the estimated volume of cystic fluid was aspirated. The cavity was then filled with hypertonic saline (20% NaCl) to an amount 10% lesser than the aspirated volume. We waited for 10 minutes after the injection of hypertonic saline and then reaspirated the cyst content. Sonographically we monitored the complete separation of the endocyst (germinative and laminated membranes) from the pericyst. We performed the same technique in both submandibular and thyroid gland hydatid cysts. The diagnosis of hydatid disease was confirmed by microscopic examination which revealed the fragments of membranes and protosolices. At the end of the procedure there were still 2 daughter vesicles in the cyst cavity of the right thyroid gland. There were no complications during or after the intervention.
Follow-up sonography 4 months after the procedure revealed a 32 x 19 mm mass in the right thyroid gland and a 23 x 15 mm mass in the left submandibular gland, both giving a "pseudotumor appearance" without any fluid component or daughter vesicles (Figs. 3, 4 ). and thyroid function tests) were also unremarkable.
As the patient was a singer and did not accept surgical treatment, we performed percutaneous intervention with the PAIR technique for both of the cysts after getting informed consent from the patient. Albendazole (10 mg/kg day) was administered orally to the patient for 1 week before the procedure and 2 weeks after the procedure as a prophylactic measure to prevent spillage of the disease. Because of the risk of anaphylaxis, antiallergic prophylaxis with oral diphenhydramine and corticosteroid was applied 15 min before the intervention. Before the procedure, liver function tests were performed and blood counts and coagulation functions were determined. Necessary medicines and equipment were kept 
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Discussion Echinococcosis, although eradicated in many countries, is still widespread in communities where agriculture is dominant, and cystic hydatidosis is a significant public health problem in regions where echinococcosis is endemic. In the hydatid disease which is caused mostly by E. granulosus and rarely by E. multilocularis the dogs are the primary hosts, and cows, sheep, horses, pigs, and human beings are the intermediate hosts. The parasite eggs entering the organism open in the small intestine of the intermediate host and reach the liver and lung through the portal venous or lymphatic systems; they then form the hydatid cyst lesions. The embryos that pass over the hepatic sinusoid or pulmonary capillar barriers enter the systemic circulation and may lodge within any organ in the body (5).
Hydatid cysts develop most frequently in the liver and lungs, and rarely in the bones, brain, eye, heart, kidney or spleen. Patients with echinococcosis should undergo a thorough systemic investigation, since the disease is usually also located in other parts of the body, mostly in the liver and lungs. The involvement of salivary glands including the submandibular gland is a rarity (6) . The hydatid disease of the thyroid gland is also a very rare condition (7). Thyroid involvement is seen only in 1-2% of patients who have liver or lung hydatid disease (8) . In our case there was no abdominal, thoracic or brain involvement.
The majority of hydatid cysts cause no symptoms. Although the disease is generally asymptomatic, it may show clinical signs due to the dimension and localization of the cyst, as well as due to the pressure of the growing cyst (9). In our case there were no symptoms apart from painless, mobile swelling in the left submandibular and right thyroid regions.
In cases of echinococcosis, the diagnosis is made primarily by patient history, physical examination, radiological imaging modalities, serological tests, and aspiration (9) . Radiological diagnostic modalities are usually US, CT, and MRI (10, 11) . Serological tests are indirect hemagglutination, latex agglutination, ELISA, and immune electrophoresis. Indirect hemagglutination test was done in our patient and the result was positive. The serologic tests are widely used to confirm the diagnosis, although they are associated with false-negative and falsepositive results (9) . Therefore, imaging modalities remain more sensitive than serodiagnosis, especially with unusual cyst locations, and a characteristic scan demonstrating germinative membrane and daughter vesicles in the presence of negative serologic results should still suggest the diagnosis of echinococcosis.
Surgical removal of the hydatid cyst remains the most effective treatment, since there is no effective medical treatment. The aim of the surgery is total removal of the cyst while avoiding spilling of its contents. If surgery is not possible because of the general condition of the patient, treatment with mebendazole or albendazole may be tried although the results are unpredictable and adverse reactions have been reported. Prolonged follow-up is required to determine the eventual outcome (6). However, it seems that antiparasitic agents may have a role in killing the alive parasites and preventing a possible contamination caused by the spillage of cyst contents during the operation, rather than provide a complete cure.
Although it is claimed that it should be risky to make needle aspiration in hydatid cyst because of possible contamination by leakage, and cyst leakage or rupture may even be associated with severe allergic reaction to parasite antigens, and may cause anaphylactoid reactions, it is well known that the PAIR tecnique is successfully used for the percutaneous treatment of liver hydatidosis (12) and of soft tissue hydatid cysts (13) . Also, Akhan et al. (4) reported a case of parotid gland hydatid cyst which underwent percutaneous treatment as an alternative to surgery. But as far as we know, the PAIR method is not applied to thyroid and submandibular hydatid cysts until now.
We performed a successful percutaneous treatment of both thyroid and submandibular gland hydatid cysts with no complications during or after the procedure and with an outcome of decrease in cyst-size and shrinkage of cyst germinative membranes giving a solid "pseudotumor" appearance on US at the 4-month follow-up. Successful percutaneous treatment of the liver, kidney, pulmonary, and orbital hydatid cysts has been reported in past decade. Healing criteria after percutaneous procedure, such as reduction in size and volume of the cyst, thickening, and irregularity of the cyst wall, decreased fluid content, and solid appearance of the remnant on US examination, have already been described (4). All these healing criteria were observed in our case after percutaneous treatment. Although the cysts were successfully treated, long-term follow-up is necessary due to the risk of recurrence.
In conclusion, hydatid disease should be considered in the differential diagnosis in patients with cystic masses in the head and neck regions, and percutaneous treatment of thyroid and submandibular gland hydatid cysts seems to be a safe and effective procedure as a possible alternative to surgery.
